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Abstract 
To research the statistical properties of human’s communication behaviors is one of the highlight areas of Human Dynamics. In 
this paper, we analyze the instant message data of QICQ from volunteers, and discover that there are many forms of non-Poisson 
characters, such as inter-event distributions of sending and receiving messages, communications between two friends, log-in 
activities, the distribution of online time, quantities of messages, and so on. These distributions not only denote the pattern of 
human communication activities, but also relate to the statistical property of human behaviors in using software. We find out that
most of these exponents distribute between -1 and -2, which indicates that the Instant Message (IM) communication behavior of 
human is different from Non-IM communication behaviors; there are many fat-tail characters related to IM communication 
behavior. 
© 2010 Elsevier B.V. All rights reserved 
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1. Introduction 
Recently, the rising of the researches of spatio-temporal statistical properties in human behaviors attracts 
attentions of many researchers [1]. In the past, people generally assume that human behaviors happen randomly. 
One of the conclusions of this assumption is, Poisson process can describe the behavior completely, and thus the 
distribution of time intervals is homogeneous type. There is neither a long time of silence, nor a short time of burst. 
But from 2005 and after, the interval time distributions of many human behaviors in daily life are studied, such as e-
mail and surface mail sending and replying, and people found that these behaviors are sharply different from the 
Poisson process assumption [2,3]: The inter-event time distributions show a power-law like fat tail, namely, it is 
inhomogeneous. Such fat-tail property cannot be described by the traditional Poisson process. This surprising 
conclusion implies that the dynamic mechanism of individual behaviors may be very complex. And here comes a 
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further question: Is this non-Poisson character universal in all kinds of human behaviors? By now, people have 
analyzed many kinds of human behaviors within this question. Using different data collecting methods, behaviors 
like market trade [4,5,6,7], web browsing [8,9], online movie ordering [10], online music enjoying [11], mobile 
phone communication [12,13], online game and behaviors in virtual community [14,15], executing of computer 
instructions[16] and so on, were studied. These behaviors include business behaviors, entertainment behaviors, daily 
life habit, etc, and touch most of fields of human behaviors. These empirical explorations indicate that the fat-tail 
property is wide-spreading in human behavior; Most are different from Poisson process. This shows that such non-
Poisson property of inter-event distribution is universal in many human behaviors except those controlled by 
physiological rhythms. Recently, several mechanisms of this distribution are proposed to investigate the origin of 
such non-Poisson property. An important one of them points out that when people face many tasks, they deal with 
them just like a queue of assignments: the one with high-priority will be treated firstly [2,17,18,19]. Besides, 
because human behaviors are so complex and they are easily influenced by many factors, some other models 
different from queue model are also promoted by researchers, for example, the model considers the impact of human 
memory [20] and the effect of change of personal preference [21]; Another researches the effect of periodic and 
seasonal human behavior on non-Poisson mechanism [22]. One recent model explains the character of human 
behavior from multi-Poisson distribution [23]. These researches imply that the underlying mechanism of such non-
Poisson property in human behaviors maybe multiform. 
Communication activities between different people are important in human behaviors. It is helpful not only in 
understanding human behaviors and society structure, but also in optimization of communication systems and 
observation of the evolution of social structures. People have found that non-Poisson characters also exist in many 
communication, such as e-mail [2], surface mail [3], mobile phone [12,13] and so on; there even exist many kinds of 
scaling distributions in different levels [13]. Recently, more widely investigations of human behaviors and social 
structures are raised based on the database of many online societies and mobile communications, and contact the 
personalities in behaviors of different users and different relationships [24-26]. In the ways of online 
communications, internet Instant Message (IM) is an important one. QICQ (QQ for short) is the most popular IM 
communication software in China. In this paper, we investigate the statistical properties of individual behaviors of 
QQ users, including both communication activities and software operations, and find that there are many type of 
non-Poisson properties. 
2. Data and anyalysis 
We collect QQ data (just the time point of every message sending and receiving) from 9 volunteers. Information 
of the datasets of the 9 volunteers is shown in Table 1. Where dataset A, B, C, D, and E are complete records of 
communication during all the collecting time, others are only including time of each message sending with their 
friends. The time ranges of different dataset are different, varying from 1 month to 1 year, and the average 
frequencies of software operation and friend numbers are also different.  
Table 1.  QQ data from volunteers 
Datasets
(Volunteers) 
Number of 
sending
Time Range (month) Number of receivers 
A 12312 4.5 4
B 10396 12 8
C 2834 6 5
D 2052 11 6
E 18284 11 10
F 986 2 2
G 1036 4 2
H 671 1 2
I 2197 3 9
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The temporal pattern shown in interval distribution between adjacent events is one of the important parameters of 
human behaviors. Here, the interval time distribution between adjacent two communication events or operation 
activities is the focus of our work. 
We investigated the inter-event time distributions of communication events in three different levels. As shown in 
Figure 1, the inter-event time distribution of message sending for all messages are all power-law like with fat-tails. 
The exponent values of these distributions are between -2.0 and -2.5 for different users. The distributions of the 
inter-event time between two adjacent sending from user to his/her most frequency contact friend can also be well 
fitted by power-law distributions with exponent between -1.5 and -3.0 for different users, as shown in Figure 2. 
Similar fat-tail inter-event distribution can also be observed in the distribution of message sending in each 
conversation, as shown in Figure 3, where each conversation can be distinguished by the silences longer than 10 
minutes. These empirical results indicate that such fat-tail properties in inter-event distributions are wide-spread and 
covering several levels in the behaviors of IM communication.
Ref. [10] and [13] show that there is obvious positive correlation between the density of occurrence of event and 
the power-law exponent of inter-event distribution. This correlation is also under our consideration, but we did not 
find out a clearly correlation between them. One possible reason is our samples are not large enough, so it’s still 
uncertain and needs more deep studies. 
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FIG 1. The inter-event time distribution of message sending in log-log plots, where datasets (1), (2), (3), (4), (5) are 
from volunteer A, B, C, D, E, respectively. 
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FIG 2. The distribution of the inter-event time between two adjacent sendings from user to his/her most frequency 
contact friend. (1),(2),(3) from dataset A, (4),(5),(6) from C, (7),(8) from E, (9) from F, (10) from G, (11) from H, 
(12) from I. 
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FIG 3.  The inter-event distribution of message sending in each conversation. (1),(2) from A, (3) from C, (4) from E. 
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The statistical character of people operating computer system is important to application software development; it 
is also a hotspot in recent Human Dynamics researches. People have discovered non-Poisson property in computer 
commands executing [16]. In this paper, the statistical character in using QQ will be discussed in follows. 
We investigate the inter-event time distribution of login and logout of single user. Our datasets do not include the 
time of each login and logout, but it can be obtained from the time of longer term activity silence. Because people 
usually login QQ immediately once they start the computer system, then hold online for a long time until turning off 
the computer (which implies the logout of the QQ), and the time duration for most people using computer each time 
is generally shorter than one day. So the time of each login can be obtained roughly by the following method: if the 
interval time of two adjacent message sending is longer than 86400 seconds (one day), it generally implies that the 
user has logged out in this term. Thus these two message sending can be divided into different logins of two days, 
and the time of the second sending is treated as the login time, and the time of the first sending as logout time. The 
interval distributions of adjacent login time are shown in Figure 4. They are also power-law like distributions with 
exponent between -1 and -2 for different users. This result implies that the non-Poisson properties also exist in 
human using IM software. In addition, our results show that the more frequent people using the software, the bigger 
the absolute value of the fitting exponent. 
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FIG 4. The inter-event distributions of adjacent login time. Time unit of Ĳ is one day. Where (1),(2),(3) are obtained 
from dataset B,D,E, respectively. 
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On the other hand, we also discover when people login QQ, the length of online-time in each login also obeys 
power-law like distribution. Since the limitation of the total number of login dataset, the time unit of statistics 
should be chosen carefully. Too large time unit will reduce the number of data points; in the other hand too small 
time unit will bring large fluctuation to the curves of distributions. Comparing with the curves of inter-event 
distributions obtained by different unit settings, we found the statistic property is more clearly and the fitting errors 
are smaller when the time unit is set to 10 minutes. As shown in figure 5, the values of fitting exponents are about -
1.5. 
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FIG 5.  The distributions of online time in each login of different users. Time unit of Ĳ is 10 minutes. Where (1), (2), 
(3) are obtained from dataset B, D, E, respectively. 
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Finally, the distributions of total number of message sending in each login also show scaling properties. 
According to the same reason with the above distribution of online time, the unit of statistics is set to 30 pieces to 
get clearly statistic property. The unit of statistics is 30 pieces, as shown in Figure 6. They are also obeying power-
law like type with the exponents about -2.0. Noticed, this distribution is different from the above ones, it does not 
indicate the statistical pattern on time, but indicates an intensity distribution of people behavior in operating of the 
software. 
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FIG 6. The distributions of total number of message sending in each login. The unit of n is 30 pieces. Where (1),(2) 
are obtained from B,E, respectively. 
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3. Conclusions and discussions  
The data of IM software QQ in communications and software using are investigated in this paper. Our empirical 
statistics indicate that non-Poisson properties are wide-spread in user activities of IM software communications in 
different levels, such as the interval distribution of sending and receiving messages, interval time distribution of 
communication sending, inter-event time distribution of log-in, distribution of online time, and distribution of total 
number of message sending. These scaling properties are not only found in the statistics of message sending, but 
also in the behaviors of software operating. These characters indicate that when people are using IM 
communication, these behaviors do not occur randomly. Generally, using simple fitting, the distribution exponents 
of these distributions are mainly between -1 and -2, and for some other samples are in the range from -2 to -3. These 
possible values are different from the values got from email and surface mail where they are -1 and -1.5, 
respectively [18], but similar with that of mobile phone communication [12,13]. The common properties in the 
communication of both short messages and IM are instant property and the character that many times sending are 
needed to complete a communication. This character is not in the un-instant communications such as email and 
surface mail. So our results imply that the difference of the inter-event distributions between the instant 
communications (IM and short message) and other un-instant communications may be generated by the two 
properties. Since the instant communications in IM and short messages is much similar with the natural talk of 
human, our results imply that the pattern in the human activity in natural speak could have similar properties. Our 
results also imply that human software operation activities obey such non-Poisson properties. In addition, we find 
out there is obvious scaling property in the intensity distribution of IM contacts, implies that similar scaling 
properties could be wide-spreading in social system, although our sample is small. These inferences and conclusions 
need further developments. 
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